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IN VIVO MRI ANALYSIS OF SUPERFICIAL AND DEEP HUMAN FEMORAL
KNEE CARTILAGE TO EVALUATE TOPOGRAPHICAL VARIATIONS IN
DIFFERENT EXERCISE GROUPS
Z.K. Hawezi1, C.J. Tiderius1, E. Lammentausta2, J. Svensson1,
L.E. Dahlberg1. 1Lund Univ., Malmo, Sweden; 2Oulu Univ., Oulu, Finland
Purpose: The aim was to evaluate topographical variations in human
femoral knee cartilage in a sedentary and exercise group using MRI
analysis of superﬁcial and deep regions of interest and express results as
gadolinium concentration.
Methods: Group 1 (n =9): non-exercising individuals; Group 2 (n =8):
male elite runners, all without knee symptoms. T1 measurements
(1.5 T) were performed in femoral knee cartilage. The weight-bearing
central cartilage was analyzed before contrast and two hours after an
intravenous injection of Gd-DTPA2- using 0.3mmol/kg body weight. The
femoral cartilages were analysed and divided into regions of interest.
In the sagittal plane, central medial and lateral femoral condyles were
divided into two main regions, weight bearing and non weight bearing
(anterior and posterior of the weight-bearing region). Each region was
further divided into separate regions of interests, the superﬁcial (one
pixel layer) and the deeper pixel layers (Fig. 1). Pre- and post-contrast T1
values for superﬁcial and deep cartilage in each segment were computed
by using following formula:
[Gd] = (1/T1Gd − 1/T1pre)/r1, where T1Gd is the T1 value at a certain
time point after contrast agent injection, T1pre is the T1 value before
Gd-DTPA2- injection, and r1 is the relaxivity of Gd-DTPA2-, for which
the value 4.1 s−1 mM−1 measured in human plasma at 37°C temperature
was used.
Results: Elite runners had signiﬁcantly thicker cartilage than the
sedentary in all segmented regions.
There was a difference (p < 0.01 for both superﬁcial and deep regions)
between weight bearing and non weight bearing regions in both groups,
with lower gadolinium concentration in the weight bearing than in the
non weight bearing area.
There was lower gadolinium concentration in the elite runners than the
sedentary subjects in all segments and regions (Fig. 2).
There was a negative correlation between cartilage thickness and
gadolinium concentration in the deep region in both elite and sedentary
group (r = −0.3, p = 0.02 and r = −0.2, p = 0.06, respectively). Importantly,
in the superﬁcial region there was no correlation between cartilage
thickness and gadolinium concentration (Fig. 3).
Fig. 1.
Fig. 2.
Fig. 3.
Conclusions: The lower gadolinium concentration in elite runners,
speciﬁcally in the superﬁcial region, indicates a higher GAG content
due to exercise.
The fact that gadolinium concentration was lower in weight-bearing
compartments suggests that load inﬂuence the cartilage properties,
speciﬁcally GAG content.
The negative correlation between cartilage thickness and gadolinium
concentration in the deep region indicates that the contrast medium
enters the cartilage mainly from the superﬁcial region and that the
deeper cartilage regions is not fully saturated with contrast medium in
subjects with thick cartilage.
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THE EFFECT OF RADIOGRAPHIC POSITIONING ON ACTIVE
APPEARANCE MODELLING OF BILATERAL KNEE OSTEOARTHRITIS
IN THE OSTEOARTHRITIS INITIATIVE (OAI)
F.R. Saunders, R.J. Barr, D.M. Reid, R.M. Aspden, J.S. Gregory. Univ. of
Aberdeen, Aberdeen, United Kingdom
Purpose: To investigate the effect of different radiographic equipment in
an Active Appearance Model (AAM) of bilateral knee OA.
Dataset: The male subjects were selected from Image B imaging sub-
group of the Osteoarthritis Initiative (OAI), who are all part of the
progression cohort. They were age, height and weight matched to
subjects from the incidence cohort, after initial selection for beam angle
of 10° (±2.5°).
Methods: The new bilateral knee model was based on single knee active
shape models from previous studies. A template of 186 points was ﬁtted
to each image using the AAM software to describe the shape of the
knees. The co-ordinates of the points were found semi-automatically in
all images and principal components analysis (PCA) was used to reduce
these variables to a smaller number of independent variables (modes).
The distance between the knees was measured using Image J and actual
distance (mm) was calculated using the pixel resolution of each image.
Statistical analysis was carried out using SPSS v18.0 and Sigmaplot
v11.0.The baseline OAI radiographs were taken using 5 different sets
of radiographic equipment and saved in DICOM format at varying
resolutions. Pearson correlation was used to calculate relationships
between the ﬁrst mode from the appearance model (mode 1), continuous
variables downloaded from the OAI database and ANOVA to test for
signiﬁcant differences between equipment manufacturers.
Results: The two cohorts were well matched using height and weight
(P = 0.91 and P=0.98 respectively [paired t test]); however the age
